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TITLE 
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ABSTRACT : PURPOSE: To produce ceramic shell molds of high strength easily by using the mud-like 
slurry prepd. by dispersing inorg. fibers together with fine powdery refractories into 
hydrolyzed liquid of colloidal silica or ethyl silicate. 



CONSTITUTION: In the stage of producing ceramic shell molds to be used in a precision 
casting method, the mud-like slurry prepd. by dispersing and suspending fine powder of 
refractories such as zirconium, fused silica, chamotte, Alundum, silicon carbide or the like 
in hydrolyzed liquid of collidal silica or ethyl silicate and further mixing inorg. fibers such as 
glass fibers, carbon fibers or the like of 1-1 5mm lengths therewith at 0.1-1 .0% basing 
on the weight of the fine powdery refractories is used as the material. The ceramic shell 
molds of high air permeability and strength are obtained with less coating layers to be 
applied on wax patterns. 
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SPECIFICATION 



1. Title of the Invention 

Fibrous Composition for Mold 

2. Claims 

1. Fibrous composition for mold, comprising a mud-like slurry formed by dispersing 
and suspending fine powder refractories and inorganic fibers 1-15 mm in length in 
a hydrolysis solution of colloidal silica or ethyl silicate. 

2. A fibrous composition for mold of Claim 1, wherein the inorganic fibers are glass 
fibers. 

3. A fibrous composition for mold of Claim 1, wherein the inorganic fibers are 
carbon fibers. 

3. Detailed Description of the Invention 

The present invention relates to ceramic shell mold compositions used in 
precision casting. Generally, the formation of ceramic shell molds is determined by the 
quality of the casting metal and the size of the product, but typically, they are finished 
with 6-10 layers of repeated coatings. A slurry material and a sanding material (also 
referred to as a stucco material) are consumed in coating each layer, and moreover, it 
takes 1-4 hours to dry the mold between each layer. From the standpoint of economizing 
on materials and reducing the number of operational steps, as well as reducing the 
number of processing days, and reducing the floor space of the shell mold production 
shop, the most effective system is now considered to be one that reduces the number of 
coating layers to the greatest extent possible. 

Accordingly, as a result of careful research to reduce the number of coating 
layers, the present inventors found that it is possible reduce the number of coating layers 
in a novel manner by using a fibrous composition for mold by adding inorganic fibers 
with a fiber length of 1-15 mm to a conventional mold composition in which a refractory 
such as zirconium, fused silica, chamotte, malachite, silicon carbide, alundum, corundum, 
furomite [?], natural silica, or the like, either alone or a composite thereof, is dispersed 
and suspended in a hydrolyzed solution of colloidal silica or ethyl silicate. Moreover, in 
accordance with the present invention, it is now possible to conserve 20% of the cost of 
materials by reducing the number of coating layers, and of course it is also possible to 
improve the manufacturing process by reducing the weight of the molds, and to reduce 
the number of steps in the mold production process. 

The inorganic fibers used in the composition of the present invention include 
glass fibers and carbon fibers and the like. An advantageous blending ratio of these 
inorganic fibers is 0.1-1.0% of the fine powder refractory, and most advantageously 0.2- 
0.5%. Likewise, by adding a suitable amount these inorganic fibers, the mold strength is 
increased 25-30%, thereby making it possible to reduce the number of coating layers by 
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essentially 1-2 layers. Reducing the number of coating layers enhances the air 
permeability, and in addition, the formation of porous layers from the intermediate layers 
to the vicinity of the outer wall of the mold when inorganic fibers such as glass fibers, 
carbon fibers, or the like are melted or burned when firing the mold, is confirmed by 
electron microphotography, and air permeability of the mold greatly contributes to 
enhancing the quality of the cast article, so there are no gas defects, in particular pinholes, 
blow holes, or the like. 

At the same time, the addition of inorganic fibers increases the green sandmold 
strength and the dry strength of the mold, and there is absolutely no mold cracking or 
defects at the time of dewaxing, and furthermore, since these inorganic fibers are 
completely consumed by melting and burning at the time of firing and casting, the 
collapsibility [?] of the shell mold after casting is further enhanced. 

If the fiber length of the inorganic fibers added to the fibrous composition for 
mold of the present invention is less than 1 mm, then almost no increase in mold strength 
can be expected. If it exceeds 15 mm, then it becomes difficult to control the viscosity of 
the mud-like slurry for mold production, and since there is a decrease in rheological 
properties of the slurry, and coating applicability worsens, an advantageous inorganic 
fiber length is 1-15 mm. 

The coating applicability can be further enhanced and cast articles with a beautiful 
surface texture can be produced by the addition of suitable amounts of additives such as 
wetting agents, defoamers, and the like. 

The present invention is explained in detail with examples below. 

A fibrous composition for mold with the ingredients shown in Table 1 is prepared 
by thoroughly agitating and dispersing with a low-speed mixer. Subsequently, the 
fibrous mold composition is immersed in a wax matrix, removed, and subjected to 
sanding, then dried for 3 hours, to form a coating layer. This procedure is repeated so as 
to apply multiple coatings, the number of which is given in Table 1. 

The flexural strength of the resulting ceramic shell molds with differing coating 
materials was measured and the results are given in Table 1 . 

For the sake of comparison, measurements were made of the flexural strength of 
ceramic shell molds produced in the conventional manner without including inorganic 
fibers of Table 1, and the results are given in Table 1. 



/Table 1 appears on the following page./ 
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Table 1. Ingredients of Mold Compositions and Flexural Strength of Ceramic Shell Molds 







Working Examples 


Comparative 
Examples 


Item 




1 


2 


3 


4 


1 


2 




Colloidal silica peptization soln. 
Si0 2 content (18-30 wt. %) 


100 


100 


- 


- 


100 


- 


Ingredients 


Ethyl silicate hydrolysis solution 
Si0 2 content (18-20 wt. %) 


- 


- 


100 


100 


_ 


100 


Of Mold 


Glass fibers (3mm) 


0.2 








- 


- 


Composition 


Glass fibers (6 mm) 




0.2 


0.2 


0.1 






(parts by 


Carbon fibers (6 mm) 








0.1 






weight) 


Silicon fine powder^325 mesh) 


100 






100 


100 


100 




Fused silica fine powder 
(325 mesh) 




50 












Chamotte fine powder 
(325 mesh) 




50 


50 










Malachite fine powder 
(325 mesh) 






50 










Nonionic wetting agent 
(30% aqueous solution) 


0.02 


0.02 


0.02 


0.02 


0.02 


0.02 




Silicon-based defoamer 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


Number of coating layers of ceramic mold 


5 


6 


5 


6 


5 


6 


Flexural strength of ceramic mold 
Strength at normal temperature (kg/cm 2 ) 


20.50 


31.03 


22.05 


32.14 


17.50 


23.83 



From Table 1 it is determined that the flexural strength of the ceramic shell molds 
of the specimens of Working Examples 1 and 3 which have 5 coating layers is much 
higher than that of the ceramic mold of the specimen of Comparative Example 1 which 
has 5 coating layers, and is far superior to the ceramic shell mold of the specimen of 
Comparative Example 2 which has 6 coating layers. 

Furthermore, the flexural strength of the specimens of Working Examples 2 and 4 
which have 6 coating layers is much higher than that of the ceramic shell mold of the 
specimen of Comparative Example 2 which has 6 coating layers. 

Applicants: Shinrai Kasei K.K. (and 2 others) 
Agent: Shigeru Tsukimura (and 1 other individual) 



Translated by John K Bukacek (773/508-0352) 
jbukacek@japanesetranslations. com 
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